We report here on the characterization of a vancomycin-resistant Enterococcus faecalis (VREF) isolated from a dog with mastitis. The isolate was positive for the vanA, ermB, and tet(M) genes, with vanA and ermB carried on the same transferable plasmid. Comparison of this isolate with VREF from poultry and human sources in New Zealand demonstrated identical SmaI macrorestriction patterns and Tn1546-like elements. This is further evidence of a clonal lineage of VREF in New Zealand.
Vancomycin-resistant enterococci (VRE) have become an important source of nosocomial infection since their emergence in the late 1980s (23) . Although VRE were first isolated in humans, the discovery of their carriage in food animals in 1993 (2) led to the hypothesis that animals could be a potential reservoir of resistance genes. A possible factor in the development of vancomycin resistance outside of the hospital environment was the widespread use of the glycopeptide growth promotant avoparcin in Europe.
In New Zealand, avoparcin was used in poultry animals from 1977 to June 2000 as a prophylactic for necrotic enteritis caused by Clostridium perfringens. VRE have been isolated from poultry sources in New Zealand (18) ; however, VRE causing infection in the clinical situation are rare (17) . Chromosomal macrorestriction analysis of VRE isolates from poultry and humans in New Zealand has demonstrated that a dominant clonal lineage of vancomycin-resistant Enterococcus faecalis (VREF) exists (18) . In this report, we describe the first VREF isolate (AR01/DG) recovered from a dog in New Zealand and show that it belongs to the same clonal lineage described in poultry and humans.
Antimicrobial susceptibility testing was carried out with Etest strips (AB BIODISK, Solna, Sweden) for vancomycin, gentamicin, ampicillin, erythromycin, and tetracycline in accordance with the manufacturer's instructions.
Species identification of the isolate was carried out by automated gram-positive identification (GPI Vitek card; bioMérieux, Hazelwood, Mo.). To corroborate its identification to the species level, the isolate was tested for the presence of the gene encoding E. faecalis antigen A (efaA) (22) as described previously (18) . Detection of the vanA, ermB, tet(M), and vanX genes was determined by PCR as described by Manson et al. (18) .
Cells for preparation of genomic DNA in agarose were grown to an optical density at 650 nm of 0.6 in 10 ml of brain heart infusion broth (Becton Dickinson & Co., Sparks, Md.).
DNA embedded in agarose plugs was prepared, digested, and resolved by pulsed-field gel electrophoresis (PFGE) (18) .
The Tn1546-like element was amplified with an Expand long-template PCR system (Roche Molecular Biochemicals, Mannheim, Germany) and primers described by Descheemaeker et al. (7), followed by ClaI digestion as described previously (18) . Enterococcus faecium BM4147 was used as a positive control in the long-template PCR amplification and digestion of Tn1546.
Radiolabeled PCR products were prepared by incorporation of [␣-
32 P]dCTP-labeled deoxynucleotides (Amersham) with an RTS Radprime DNA labeling kit (Gibco BRL Life Technologies, Gaithersburg, Md.). Southern transfer and hybridization were performed as described previously (18) .
Transfer experiments were performed with broth as described by Christie et al. (6) , with E. faecalis JH2-2 (13) and E. faecium GE-1 (10) as recipients. Transconjugants were selected on brain heart infusion agar (Becton Dickinson & Co.) containing vancomycin (32 g/ml), rifampin (50 g/ml), and fusidic acid (25 g/ml).
Isolate AR01/DG was recovered from a swab of a 9-year-old dog with mastitis. The dog was first seen on 25 May 2001 and treated with a 6-day course of a cephalosporin antibiotic (cephalexin). Five days later, this was changed to a 5-day course of doxycycline. On 5 June, a swab was taken from the infection site and the dog was treated with amoxicillin-clavulanic acid (Augmentin), which subsequently cleared up the infection. The dog was put down on 15 June because of the presence of an underlying aggressive mammary tumor.
The isolate AR01/DG was identified, with biochemical testing and a species-specific probe, as E. faecalis and found to be susceptible to ampicillin (MIC, 0.25 g/ml) and gentamicin (MIC, 2 g/ml) but resistant to vancomycin, erythromycin, and tetracycline (MICs of Ն256, Ն256, and 64 g/ml, respectively). The presence of the antibiotic resistance genes vanA, ermB, and tet(M) was confirmed by PCR.
The genomic DNA fingerprint of AR01/DG, when digested with SmaI, was found to be genetically identical to the predominant poultry and human VREF clone found in New Zealand (18) (Fig. 1) . Because of the genetic similarity of isolate AR01/DG and New Zealand poultry VREF, the vanX gene was sequenced, and this revealed a guanine base pair variation at position 8234, as previously reported for poultry isolates (14) . ClaI restriction fragment length polymorphism analysis of the Tn1546-like element from isolate AR01/DG showed a pattern identical to those of both New Zealand poultry and human VREF isolates with the same PFGE pattern (pattern 1) (data not shown). The presence of identical Tn1546 types among these isolates implies horizontal gene transfer from a common resistance gene pool.
Resistance to erythromycin and vancomycin was transferred via broth mating with a frequency of conjugation of 1.23 ϫ 10 Ϫ10 per recipient to E. faecalis JH2-2 but not to E. faecium GE-1 (Ͻ1.0 Ϫ11 per recipient). The transfer of antibiotic resistance genes was confirmed by hybridization of the vanA gene (Fig. 2B) and the ermB gene (data not shown) to a 36-kb SmaI fragment in AR01/DG and the transconjugant JH2-DG. Furthermore, I-CeuI digestion of the genomic DNA from isolate AR01/DG and transconjugant JH2-DG showed a band of the same size in both the digested and nondigested lanes, which hybridized to both the vanA and ermB genes (data not shown). Since I-CeuI cuts only chromosomal DNA, cleaving at a site in the rRNA operon, this implies that these genes are located together on a plasmid of approximately 36 kb. In our previous study, no transfer of the vanA and ermB genes, located on a 61-kb plasmid, was seen in human or poultry VREF isolates with the same PFGE pattern (pattern 1) (18) . The plasmid containing the resistance genes is considerably smaller than that of the poultry and human VREF clone, and this may account for the differences in plasmid transferability between AR01/DG and other isolates of the same genotype. Southern blotting of the I-CeuI-digested DNA with a tet(M) gene probe showed hybridization, in both the digested and nondigested lanes, to a larger band of approximately 72 kb (data not shown).
To our knowledge, this is the first report of a VRE isolate recovered from a companion animal in New Zealand. Enterococcal infections are rare in animals, although it has been reported in Canada that enterococci causing urinary tract infections in dogs have increased significantly over the last 15 years (19) . A VRE isolate has recently been documented as the causative agent of a canine urinary tract infection in the United States (21) .
Studies on the colonization of VRE in companion animals are scarce, although VRE have been recorded in the intestinal tracts of dogs (3, 8, 24) . The first documented canine VRE was isolated in Britain (3). It was later established that VRE colonization of dogs is not uncommon. Van Belkum et al. (24) found that 26% of the dogs tested were colonized with VanAtype E. faecium, and Devriese et al. (8) isolated a total of four VanA-type E. faecium strains from 49 canine fecal samples (8%). This is consistent with other European data, which show that VanA-type E. faecium dominates in VRE from animal, human, and environmental sources (1, 4, 8, 11, 12, 15, 20, 25) . In these cases, it was suggested that colonization could be due to the ingestion of contaminated raw meat. VRE has been found previously in raw meat products (5, 15, 16) and also in dry dog food (9) .
In a recent American study (21) , a comparison of 13 canine enterococcal isolates with a database of 300 human VRE isolates revealed no PFGE pattern similarity. This suggests that there is little transfer of Enterococcus strains between these two sources. The fact that the same VREF clone has been found associated with canine and human infections in New Zealand raises the possibility of a common source of VREF and/or transfer of this bacterium between companion animals and humans.
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